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e blockMesh &4 —X
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— blockMeshCases N @, bmTest01 ~ bmTest05
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— snappyHexMeshCases N

e OF220 case OF2.2.0H
e OF210 case OF2.1.0H
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e blockMeshDict
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blockMeshDict D E{AfE1&

R e e e CH4 Ko m i m e o - *¥
| ========= | |
| ¥¥ / F dield | OpenFOAM: The Open Source CFD Toolbox |
| ¥¥ / 0 peration | Version: 2.1.0 |
| ¥¥ |/ A nd | Web: www . OpenFOAM.org |
| ¥¥/ M anipulation |
YK o o e e e * /
FoamFile
{

version 2.0

format ascii;

class dictionary;

object blockMeshD1ict;
}

//*************************************//

convertToMeters 1;

vertices ( )3
blocks ( )3
edges ( )3
boundary ( )3

// hhkkhkhkkhkhkkhkhkkhkhkkhkhkkhkhkhkhkkhkhkhkhkhkhkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkkhkhkkhkhkhkhkkhkhkhkhkhkhkhkkhkhkkhkhkkhkhkkhkhkhkhkhkkhkkkhkxxk //




blockMeshDict: vertices (Ei /)

C++NDYV—AROA—KERFRIZ, 8B T//]

vertices ’Eﬁ%tzgég)f;gé% ?w?ﬁéli,
(
(000) //0O, 1 DETE
(100) //1,2 DET R
); \ BTEETEH-OIZ, B \'C%?jéi

WTHLERL, 2AEE N - -




blockMeshDict: blocks(Z A*w%7)

Hexahedra (FNHEAR) 59 5
blocks

(

hex
| AEROERLEAHREEETS

(01234567)
(2088) // HAR(A—AILER)DILE]
simpleGrading (111) // )LD KE

); 3 Expansion ratio = = 5
— ] | [—

éﬂ@ﬁiﬁf;ﬁf?’é:&é Fé‘é [‘:X]Ilalllsi« m direction =
edgeGrading ELT Fig.5.4 @ﬂég//[g/:fﬁf Figure 5.5: Mesh grading along a block edge




blockMeshDict: blocks(Z Bv%7)

‘ —HBIISVEFEDRZTES ’_ _GI_G
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1EDD, A RIS A T EE
ZEERED INSWNE THEH-T- & _1[: ; ;lH k

f 0EMD, 3AMICEAZRZELS

x1, x2, x3 R D 7 EN

| |

l
O—7/LEFER (x1, x2, x3) &
hex(01234567) (208 8) Sy LR (%, y 2) &

—HEESLAE DL

ZEEEZORENEDLIS

ZEERED/INSVEDSR BEIDUKXEFIETTE_LETES
edgeGrading LT Fig.5.4DIIESNEIZIETE
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blockMeshDict: edges (£&)

FAAEEET S

edges e e E51EDEEEETET 5.
AEH3IAERETHILT.

( / FIEIASRETE S,

arc 1 5 (0.1 0.2 0.5)

); \
ENm1E5EFESRmTIETE

2DDERBZEMESRODIEIEZIEE TE Do
HEEZLETIL, BER TS




edges (fif) DIEZE

Gt 5% — ﬁhu'é?'a‘id'é
J—FK EE

arc 2Ll EHRD1HR

simpleSpline RAT7SAVHIRE EHFODHEDRE
polyLine % A 1R ERDED!) AR
polySpline RTSAVEDHE EHRDEDYRE

line R
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blockMeshDict: boundary (& 55 )

BHERISHIT TR, ==L, D

boundary T74ILD1ER (boudary, U, p 12 &) &
( / _ﬁéﬁé:to
name

{ patchd AT  EREMIE L1 E%E
type patch; — 52 %,

(3762)//MEADE R THZEET S
(154 0)

);
}

);
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(ZES

« r—XT4LIHK)
/constant/polyMesh/blockMeshDict 774 )L M

NBZERT S,

imk ot BIL, ¥—XTALIURIIZEENT S,

blockMesh 1—T 1) T4%&E1TI 5,
blockMesh

paraFoam ZE{TL T, Ay aZziERET 5,

paraFoam




bmTest01: blockMeshDictHi] 3

convertToMeters 1;

vertices

(
(0.00.0 0.0) //0
(0.10.0 0.0) //1
(0.10.050.0) //2
(0.00.050.0) //3

(0.00.0 0.01)// 4
(0.10.0 0.01) //5
(0.10.050.01) // 6
(0.00.050.01) // 7

);

blocks

(
hex (0123 456 7) (40 20 4) simpleGrading (11 1)

);

edges
(
);




bmTest01: blockMeshDict{& ¥

boundary {
( type wall;
xMin faces
{ (
type patch; (7623)
faces );
( }
(0473) zMin
); {
} type cyclic;
xMax neighbourPatch zMax;
{ faces
type patch; (
faces (3210)
( );
(1265) }
); zMax
} {
yMin type cyclic;
{ neighbourPatch zMin;
type wall; faces
faces (
( (4567)
(0154) );
); }
} );

yMax
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TAF 5 —RX1:bmTest03

U Magnitude
0.04 |0|08| 0.12

|||||||||_|M L

0) 0.157677
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T AR —X1:bmTest04

s AD—OIIRELEZS

e edgeflEEZ{ED

arc 910 (0.0250.0330) //zMin plane
arc 29 30 (0.025 0.033 0.01) //zMax plane




T

bmTest05

AN T—X1

4

A
w0
el

31

=

OpenCAEfI &S @

2013/6/8



T AR —X1:bmTest05

o bmTest04M 5, ILEEZ D LIEAST
o LILILKRZFEZFAEL, AFHAZHNT S




Ak 5 —X1:bmTest05

7__

xfLTC,

=
N

1]

xfLTC,

=
N

11
5

#
A
W

33

=

OpenCAEfI &S @

2013/6/8



i T3
blockMesh;& &

HsHY

2013/6/8

OpenCAERIBER @ E LU

34



2013/6/8

OpenCAERIBER @ E LU

35



snappyHexMeshfi# 55




EAGRILDTETLH?

Start! = HEETIILOERE—> HEL)LOEH —> FEKR-EBTOHE

AFv7, LAY —En€—— EEBEETOERE €——— FTEL/ILOAHIRK




EEDIRN

ATEMEEOBEEEZRTE

- BEOLS;, ERAODITA ERFHEDETE)
— LB EILDREFSUGAIZE>TELGS?)
—EFBEINSILE

HELLGDEILDER
SER-ETOEILLE
AEILDEIKFR
‘l:')lxd)"n\i'
ANBRDHEREILOER (RFYELT)




5.4.1 snappyHexMeshMD E1THIIZ

WEGL STLRKXDIRT—3%, 7—RX T4
L2k T Mconstant/triSurface T4 L IR [ZE
<,
STEMBEOXRES LV HELLGSAYT 2D
RESHERDAHONTH AL 27 {E>THS

— blockMeshA—T 4T 4—Z 53 EMN L0
r—XT4L IR T DsystemT 4L IR)IZ,
snappyHexMeshDict 7 71 JLZ{ERLL, BXTEZEC
U RAP




snappyHexMeshMD % E 18 B

Keyword Description Example
castellatedMesh Create the castellated mesh? true
snap Do the surface snapping stage? true
doLayers Add surface layers? true
mergeTolerance Merge tolerance as fraction of bounding box 1e-06

of mnitial mesh
debug Controls writing of intermediate meshes and

screen printing

— Write final mesh only 0

[y

— Write intermediate meshes
— Wrnite volScalarField with celllLevel for 2
post-processing

— Write current intersections as .obj files 4
geometry Sub-dictionary of all surface geometry used
castellatedMeshControls Sub-dictionary of controls for castellated mesh
snapControls Sub-dictionary of controls for surface snapping
addLayersControls Sub-dictionary of controls for layer addition
meshQualityControls Sub-dictionary of controls for mesh quality

Table 5.7: Keywords at the top level of snappyHexMeshDict.

OpenFOAM UserGuide U-146
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* shnappylestRect
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IFFEDORYIZEILES

e snappyTestCyl
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snappyTestRect7—R : 774 JLEFRK

~ Name
v (i ©
= P
=l u
v [ 0-org
p
=l U
v | conskant
i polyMesh

Size
2items
1.4kB
1.5kB
2 items
1.4kB
1.5kB
4 items

2 items

blockMeshDick

2.3kB

boundary

v _ triSurface

rectCylinder01.stl

1.8kB
1item
2.5kB

RASProperties
transportProperties
v || system
controlDict
decomposeParDict
fvSchemes

FvSolution

945 bytes
917 bytes
5items
1.2kB
1.2kB
1.4kB
1.3kB

snappyHexMeshDict

J1.3kB

Allclean
=.| snappyTraining
2013/6/8

311 bytes
869 bytes

Type

folder

C source code
Csource code
folder

C source code
C source code
folder

folder

C source code
C source code
folder

plain text document
C source code
C source code
folder

C source code
C source code
C source code
Csource code
C source code
shell script
shell script

B ARSTLI 71 )L

— constant/triSurfacel Z &<
— rectCylinder01.stl

=JL ==

ZES Z%)(“J:/:L axX AE

— constant/polyMesh/blockMesh
Dict

EEMAYY AR TE

— system/snappyHexMeshDict

LLle
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E1TFIR

o InRKMAT, —AXT 1L YK )snappyTestRect!Z
ZENT B
e ./snappyTraining EAJNILT, EI1T9 5., HEIRY
IZTFEIATUENEITIND,
— blockMesh M ZE1T
o HEAY KR
— surfaceFeatureExtract D E1T
o AMDIFHIEHME > eMeshTD 7 JLERKL
— snappyHexMesh M ZE1T




A1) Tk snappyTraining DINA

#1/bin/sh
cd ${0%/*} | | exit1 # run from this directory

# Source tutorial run functions
. SWM_PROJECT_DIR/bin/tools/RunFunctions

runApplication blockMesh

runApplication surfaceFeatureExtract -includedAngle 150 -writeObj
constant/triSurface/rectCylinderO1.stl rectCylinder01

mv log.surfaceFeatureExtract surfaceFeatureExtract_rectCylinder0O1l.log

runApplication snappyHexMesh
# runApplication snappyHexMesh -overwrite

# force removal of fields generated by snappy
#¥rm -rf O

#cp -rf 0.org O

#runApplication ‘getApplication’




E1TFIE: FF

e TRIMYTDIX terminalz® 7LD wvH LT,
REEIT Do

o {HIRET 4L k") snappyTestRect [ZFEENT 5,
cd snappyTestRect

* ./snappyTraining EA LT, EI1T9 5, BEIHY
ICTFEAYURNEITINS,
— blockMesh M E{T
o« HEAY 2R
— surfaceFeatureExtract MZE{T
c AROEFHEHE > .eMeshI7AILAERL
— snappyHexMesh D ZE1T




(3ES

EJ user@Lubuntu12100F210-VM: ~fsnappyTestRect
Z71IL(F) WEE) 27(1) ~ILF(H)
OpenFOAM 2.1.8 enabled TR T

user@Lubuntul21P0F210-VM:~$ cd snappyTestRect €
user@Lubuntul2l@0F210-VM:~/snappyTestRect$ ./snappyTraining

Running blockMesh on /home/user/snappyTestRect o VE 2 EqHL
Running surfaceFeatureExtract on /home/user/snappyTestRect .
Running snappyHexMesh on /home/user/snappyTestRect

LS LSS LSS EE SR EEEEEE LSS

mesh creation with snappyHexMesh is completed.

Please check log files!
Please check mesh with paraFoam

2 S 33 8 3RS RS SRR SRS ERT R R TS ——-EH%E1B

user@Lubuntul21@0F218-VM:~/snappyTestRect$ paraFoam <«
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EITFIR(BFIT)

o ERICKBLIzESP, FHEX

HERAT

L7=ULMS &2, ./Allclean t]\jJL'C EIT9

Do

BN ZEE T 74 ILHEIER

ZRD

oM, JTOIREE
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2013/6/8

OpenCAERIBER @ E LU

55



EARDBEEEAD

Qe
- B

e

o FEFZERMH

e REE[m)]

— HEL)L

[m] (000)-(0.10.050.01)
(xy z) =(0.10.050.01)

« £REILFKRTIENDHS
« 1JINDES 0.0025m < HEAT AN 11B7457 3
« STEEEBEERDHEIEL (4020 4) > 3200

—~REEE, —ODERME(patch)&ET 3




blockMeshDict

convertToMeters 1;

vertices (
//- number of mesh (S_xMin S_yMin $S_zMin) //0
nX 40; nY 20; nZ 4; (S_xMax S_yMin S_zMin) // 1
(S_xMax S_yMax S_zMin) // 2
//- minimum coordinate [m] (S_xMin S_yMax S_zMin) //3

_XMin 0.0; _yMin 0.0; _zMin 0.0;
(S_xMin S_yMin S_zMax) // 4
//- calc domain length: base length [m] (S_xMax S_yMin S_zMax) // 5
base 0.010; // 10 mm (S_xMax S_yMax S_zMax) // 6
(S_xMin S_yMax S_zMax) // 7
//- length of calc domain: coefficient );

CLX 10.0;CLY 5.0;CLZ 1.0;
blocks(

//- maximum coordinate [m] hex(0123 456 7)(SnX SnY SnZ)
_xMax #calc "$_xMin + SCLX*Sbase" ; | simpleGrading (11 1)

_yMax #calc "$_yMin + $SCLY*$base" ; | )
_zMax #calc "S_zMin + SCLZ*Sbase" ; Edges();




blockMeshDict

boundary(

xMin

{
type patch;
faces (

}

xMax

{ type patch;
faces (

}

yMin

{
type wall;
faces (

}
yMax

{
type wall;

(0473)

(12605)

(0154)

);

);

);

faces ( (762 3)
}
zMin
{
type cyclic;
neighbourPatch zMax;
faces ( (3210)
}
zMax
{
type cyclic;
neighbourPatch zMin;
faces ( (4567)
}

);




EARDBEEEAD

« MK
- EAF

o AO(XXMin)EMD30mmTFRIZETE
o thilMx, y) = (0.035 0.025)
e 1I0mMmADIE
— KEE[m] (xyz)=(0.010.01FEEE1K)
o STLI7AILERET S
— SEIL, BHEEABREDT, SUTIVEYINTHERLT

- EHO=

RITCG/FARMIEY TR 7 StoneyDisigner (Win®D #*)

— http://www.stoneydesigner.com/

-l

« ARDER

X, I EFEE

o 5l:LAN)L1DEIL 0.00125=1.25mmFA, LNJL2 0.625mmF
e LRNIL2DEIILZFIEIERDE, AED1BIZFHLE TS




snappyHexMesh® 75 &t
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snappyHexMeshDict K<{{EHIEE

e geometry
— STLZ7AILDERHIAH
e« J7AILE, REBTOEUALEEZEEESE
e castellatedMeshControls

— Features
o STLZ7AILDVSEST=eMeshT7 A ILEIETE
o JtlZsurfaceFeatureExtractaAV U RZEFTLTELWLEHY,
— refinementSurfaces
o HIMELT-LNEZFIEE
— refinementRegions
o M EL=-UNFEIEIEE
— distance EMNLDEEEMNIEEELIA
— inside E£7=I% outside ERIIZAELI-f8184 TIEXE (fHi5Norst)
— locationlnMesh
e Ay aZHERLI-ULVEIEBRED RZIETE
o« ZOIBTEMENT, AVvVaHERTELGRWIELAH S,




snappyHexMeshDict K<{{EHIEE

e snapControls

— nFeatureSnaplter
s FFEIREHIFTHICIE, IEELTHEDELHD
 addLayersControls

— layers
e LAV —%FEMLI-LVEZIEE




snappyHexMeshDict (geometry)

castellatedMesh true; geometry
snap true; {
addLayers  true;

rectCylinderO1.stl //STL filename
{
type triSurfaceMesh;
name cylinder;
regions
{
StoneyDesigner_solid

{

name  cylinder;




snappyHexMeshDict (castellatedMeshControls)

castellatedMeshControls

{

maxLocalCells 100000;
maxGlobalCells 2000000;
minRefinementCells 10;
maxLoadUnbalance 0.10;
nCellsBetweenLevels 1;

features

(

{
file "rectCylinder01.eMesh",;

level 2;

}
);

refinementSurfaces

{

cylinder

{

// Surface-wise min and max
refinement level

level (2 2);

}
}

resolveFeatureAngle 60;

refinementRegions

{

cylinder

{

mode distance;
levels ( (0.01 1) );

}
}

locationInMesh (0.0001 0.0001 0.0001);
allowFreeStandingZoneFaces true;




snappyHexMeshDict(snap & addLayers)

snapControls expansionRatio 1.0;

{ finalLayerThickness 0.3;
nSmoothPatch 3; minThickness 0.1;
tolerance 4.0; nGrow O;
nSolvelter O; featureAngle 30;
nRelaxlter 5; nRelaxlter 3;
nFeatureSnaplter 10; nSmoothSurfaceNormals 1;

} nSmoothNormals 3;

nSmoothThickness 10;

addLayersControls maxFaceThicknessRatio 0.5;

{ maxThicknessToMedialRatio 0.3;
relativeSizes true; minMedianAxisAngle 90;
layers nBufferCellsNoExtrude O;

{ nLayerlter 50;
} }




snappyHexMeshDict(meshQual. etc.)

meshQualityControls

{

maxNonOrtho 65;
maxBoundarySkewness 20;
maxinternalSkewness 4;
maxConcave 80;

minVol 1e-13;
minTetQuality 1e-30;
minArea -1;

minTwist 0.02;
minDeterminant 0.001;
minFaceWeight 0.02;

minVolRatio 0.01;
minTriangleTwist -1;

nSmoothScale 4;
errorReduction 0.75;

debug O;
mergeTolerance le-6;




~2A

snappyHexMeshDict D #r e

—1=&Z1E

. Level’é *ATCHD

HEB S S| DEE

TRELE 7 & D P

+H

. Layer’é)\z‘rL’Ccﬁé

e |ocationinMesh®)|
[ZLTHB

CHERE
JAllclean D E1T

’E EL’C&%)

FEFE A AR MANIER(0.0301 0.0201 0.0001)

/snappyTraining M 3E{T
paraFoam TZ b DEEE




w1 UAIZRB=0IC

© PM @ @ D aFE ? /)" - i K > iRk 4@ Tlme:[ 10 I%I
D - [ |'][ |'] Representation |v] F{\ i3 ;ﬂ Li gi m ﬂ ﬁ-%- @

Pipeline Browser

T
[ builtin:

snappyTestRect.OpenFOAM

Object Inspector
Properties | Display | Information

I [ Apply l [ D Reset l [RDeIetel
[] skip Zero Time

[%| Cache Mesh [] Patch Names
["] Include Sets "] Include Zones
[%] Interpolate volFields [ Extrapolate Patches

[] use VTKPolyhedron

mp——

%/ internalMesh
[_] xMin - patch

[] xMax - patch :I . z ——
[] yMin - patch /. . P
[] yMax - patch

[ ] zMin - patch 9 LT,—
[] zMax - patch ~—

[] cylinder - patch

|D\nhlume Fields
] cex

] cellLevel

| Lagrangian Fields |

| CJPoint Fields |
|| pointLevel

e 1
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snappyTestCylT—X : 774 JLEERK

— Name * | Size Type D
v i o 2items Folder é ﬂ’.ﬁ 4* TL ,r b
=] 1.4kB Csource code Tl # S 7 7 )
il v Lsks csoucecode T — constant/triSurfacel ZiE <
v || 0-0rg 2items Folder Tl
= p 1.4kB Csource code T - CylinderO]_.StI
U 1.5kB Csource code Tl s S
= — - ‘E ~
v |l constant 4items Folder Tl ¢ =D 774)1/71 H-f‘) "fd"é
v |l polymesh 2items Folder Py % YT =L
[ = blockMeshDict 2.3kB Csource code Tl = } J /1 ax E
bounﬁar}r 1.8kB Csource code Tl — Constant/polyMesh/blockMesh
v ([ trisurface 1item Folder Tl .
cylinder01.stl 62.2 kB plaintext document TI DlCt
RASProperties 945 bytes Csource code Tl =L ~ =L =
transportProperties 917 bytes Csource code ?._ EI::%H }‘yy 1 Elx E
v | system S5items Folder Ti .
= | controlDict 1.2 kB Csource code Tl R SyStem/SnappyHeXMeShDICt
=.| decomposeParDict 1.2 kB Csource code Tl
FvSchemes 1.4kB Csource code 51
. . (o]
= | FvSolution 1.3kB Csource code St snappyTralnlngZ7')7 I“-—G:EJ, STL77’f
= | snappyHexMeshDict 11.3kB Es:)urcercode Ti )l/% hﬁ‘gaﬁéh—cll\é@—cs’ %0)% ﬁﬁ%
Allclean 311 bytes shell script Tl ﬂ%IE.g—éo
snappyTraining 857 bytes shell script Tl
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E1TFIE: FF

e TRIMYTDIX terminalz® 7LD wvH LT,
REEIT Do

o FIRET 4L k") snappyTestCyl IZFEEIT S,
cd snappyTestCyl

* ./snappyTraining EA LT, EI1T9 5, BEIHY
ICTFEAYURNEITINS,
— blockMesh M E{T
o« HEAY 2R
— surfaceFeatureExtract MZE{T
c AROEFHEHE > .eMeshI7AILAERL
— snappyHexMesh D ZE1T
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user@Lubuntul2l@0F210-VM:~/snappyTestRect$ TR
user@Lubuntul2l100F216-VM:~/snappyTestRects$ cd .. < — |
user@Lubuntul2l100F216-VM:~% cd snappyTestCyl <— TAL TR
user@Lubuntul2180F218-VM:~/snappyTestCyls ./snappyTraining

Running blockMesh on /home/user/snappyTestCyl "k\\”fﬁgﬁﬁﬁté

Running surfaceFeatureExtract on /home/user/snappyTestCyl
Running snappyHexMesh on /home/user/snappyTestCyl
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mesh creation with snappyHexMesh is completed.

Please check log files!
Please check mesh with paraFoam
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user@Lubuntul2l@0F2160-VM:~/snappyTestCyl$ paraFoam <
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